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^Ij^Aiua JO j& V i Ja J>aN Juu 5 

iUJljj4di£ JO Jcj \ iiia gUwtl J«M kuJ 

JjVi Jj*h^ ^SHbM&Hija jjitJi^i2Uiflifa i 
%Y02Uku^jllil 

JjLmujIm ^ill aJbUJjdAiHi 

Ulu 

jiuaA fVjU u Lij ^ai 4 L4I Jj^U fYjbuLj Ju ^jljj l) J& lit ! 
%\** SUnuJ^UJIJjb Xnoi Hi U JjVl JaHI iljii JjSIj ^jLJI 

j4i^iji>jij^ujjjajjVij^i^i^>u 



JiljaU^Igjpl&jlfc^lOljjjlOlj 
J$jl2 ^ iGjy^tly IaiHI ^ £ 3 } JOHluitlHiiiiM 
( HftlUllid ) \ i (SdtfL&d )T^^3l5flJiil 


HtaiuiWijA 

^IaM JaHI^j^Uaj Ufru gjj JS liAdjU 

(HamaHm } \ t (Sj3UiHm)T2uuuj 


[# 


&& 3ijmS u ft but >«mij Lull J2j j&u 
SjLuujiSj;^ u&L4 JijiiljUill Jlj JSUj Ulu 
jLuM^d&uiu Ulu ^AjjOlf^lUMuUUA J*j i*"‘ tl j l - ;‘ tl f’ **'*"'.* 

pUl m> tl 

' t * , ‘ , “.' j v '"* j (jfl JAjUljtull jSLu 

jJlU JJjitljUiM Ulu dbfiYIjSdttM £utt jLu >A >«l<4ljUiM 



abkftNjddUM 

ja jtjitt ^ AijuiiS juAiSju Jjuajj jua 5 

UiuJ is- iy i i$4*13 jj x J=HjttuU 

is- iyi fytali&= SjjIUjU^ U ^ f^Lu^u JLU 


f^uijfJI yoia ja ajjSoM jxt iUuiut Uul u^iSl 

UmVI h ImS I ijA ttiu Ufi [)\y£ui\ 


jo\ja) 1\jjojQ 2^1a jjdui^^uUll^iU^^lHlkJI^UifcUu 


uavi^fidOi ^bjjijiw^Hj^iuuu^yijij^u* 

Uljllill jlju uVJUrjjuyfi jHa^I 





Jj^aB ^Su * 

^^utOif IJ^i joai *utdJ ^HUsuttti 


Jl>uN Jg tuSltfl JlM^Hj^lHlUII^Uiuuu * 


JbtUlIj >idUH3UuU^£U^jl>iir 

jffiiiSiiat ajJug'iua U^IuIaj^J jljxtfl Ulu 

dj^ta 

yll JSS Ja J^luitl^Afi Jll JU^^A >yaJ ! 

j»jJI^(WjO jA^UiVI Ja jUuVIHjljaiu UjIJlaa Jjjj VtuM 
jljVlJUb^aU^ljH^luUU^yiubub^ 

tdkUttVljl j£iby}l ulL Ism 


Ja UUitfJLuuiUtttlubimi j^Jb * 




mnmo: 6 



i^>ai jb Utl Jaj 

“a'*j?:.a ^l/>jj.^tipH.tt Miptl.ti, Uj,.y 

l«}U}l Jif, bjilllf UIa |4Ua! ja 44 b 


H^liLuUllAtUa jm\ Ja Oujj 


m±\ / \: i\j^\ 
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;• 







































































m\ 




mUI <J &bViuU da U6-Iui 



*•. 


ju^duuJ&tj * 


" * 


^I^IJj^t uLUfc ^ ifuAxtfdi jjuSjjuil jftjAj»>2j 


Jlijj UAk (^^iuiiltSlI * 


^JS\ J}fouA&M£$LuA i\lja UASaj^AIJ 


ju«Sj>uJI JftjAjljil Jdj ft Uhl b jjjJlSUtS J2 j Udu£ * 

U^'.^tljM^^tljAja UMHJj JA 

jdial\iaj*a; Jajnai\jjjfj»i\ Jay jaljfii J* 
&d AJIfUrfljisAatl Ju jti UjSaiMSJfi A^jj 



ftAlI^jjSjiftlI j5J< t£<jjMiA q&jty£%£jlbtiyJAjAjiltljSMJi}j4J * 

J^aJI ja^SaImVI (jll 
&)($fal!uYb’ ditt j^uAh 



J^4I j^i>i«yi j&ij* uiMjUtt j^ * 


♦ * 


^£4J ^luhtlJJUtl j£ j» ill jSytf 2UyJ £ltfJjt dLi£ 

f^Jtl jAjjSjlatijSJu jaL&l 


♦ * 


Hjyirrij ^ijjhtl JLi& 

U$* IS*WI bjj ^ b)£uM 


2bjSbtflul2u^lj^tj Jibuti Zmitt Ijjti * 

fri 


Suiai^ki «jCj>fia! JG Afti Ulu gtl JatfiSLulsuMSAaM A*jj 
jjjb Ja 2u3j)$H% m Affi2UMb JI&yiSUIjAgftA ^»UUt)ga& 
^ $*ji\ fotjA jjdifiuU^bu 

IUjmSj WLwDNA 


♦ 4«* 



Wi 


4h 

r 





J - IMi ^ 

i 


A 


A 


? ©<£«uM ,1»5 <^*5 ( f ) 5 ( ' ) 


j^H * )>«^ 0) Att*"* 1 Ji* 

jam* j«ji ( Y ) ( \ ) jiXuuJI JbU 




Oj^ ^jaxlit ^1/ CSU^j V jWl jiuij [fi - V 


IftAjJ AlAjj 4d) Jjuiaul^J 4$£ uJjii) / jjttui&ljlfc 


jbjVlf (>*^UJl2dj$Ia fVjbuC Ltt <yli gu2lj2uU£ fi>?J ^ 


Ulu 3 jbUtulA^I J* jUUI utf ^l£djdbttl&t4 judU * 


j buffi ^SUfluttlulAidM ja jL^ii I 


♦ _ * 


Jfcttll (LmJ A^jJIuIjUa ^»JftAASLXLUlulflM?t 4> 


Jl t^A I«a GIIjamIISuim ^1a 


Aun* «♦ 


•* #'♦.41* 



Siam JfuJ Jbtfdtl jA&flSlAtt jjj; 

Im UA^jSbb- 


*T . * 


> Lu L*iS uSjjj 

ctWt>J j* DNA U&U1 ja&- 


u UmI I ^mi Sbu HU 3 jam ul d^j DN A igjfttt ja«aI I ^j^SuU * 


ulJUjjjlSjjS jiwi SuStbuiJ^j J4 IfU JS^Suj ^blj 



^ Uw£ Ja l<u uij Jb’ ja Vjmi4^Sj ImI^ UijjjjjSj jjj^ JS 

SLum Su^Ij^SLam jjjjj^j Am juL juM 


A _ _«• „ A * 



J- 1 -* jn % W Ai\ukii$ju^\fi^uj/^\fjjMtAj^a> 

I j*&& I u) JllSj)a1Sj^u 

^l^ijj^bluUaHJl^ib ySlj^JlLuSjiJI JjJuU|iu 

J> liili jji*il jjuj^ISJtSaU^Cjj 

l>^ri ^ U5JUMU «> UU (i) usMCu^^^aMA^uA 3 
^j^&lf«Mb2&£)*il( I) jwtuij^k^^uuV Ajltdu 



f Um^I ^Jbbl ^AUlASkMl^ f Itdfij j<» * 

flj^i |«L^m Juliaj pj ur «j lauJ ^1 a Ja«j ^blSLu LaaSIlSdltt 


(KMth 

S^Afu4l y^WI JmI JLp-^l JafuJt ^All 


p„.».tQUA>i njtin ^jIaJS Jam 

Six* liullaiall I A? a juiiaaJ a ^tl JaaI A^jj 

SjiiijljJtSAall (AioU i^aJ l^jiVI j4 ^Iaj 


JluAVI ^Ull >JiII («taJu Ij^ajASLuliuIlaAalljijiu 


fiUioiladiil ja iu Utl ^ u *‘*i p un ‘~* ft j*j* “jjA * t » t| jj ; *~ 


4 *{ 44 ♦♦• 44 |4 


♦ #4 , 4^i# ♦ 44 ^ 


SuLdVI SUjdUlSub->» ^ >till J»*>jlj*l«Abj* 


Suljill juLoj Jaj UJuajSIaUaII a 


^ul^lSUMdll^l^^a^xutll JSuiljSjSUfljAllSAilt 


♦ t 


r? a♦#!* 


nrr-foiA 


HIMIIIO: 6 
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t$>Ml Ml uv>U 


M o9 &bViuU & l to.V 


Jjjfmo Jjolc 




c 


1 


2Cu + CO 2 


011169 /) JioLc 



t 



9 jgKII 9 ^gugoJI *5 jjaic jlsi'l : 9 jic luSj I jin 


utLmJujjlSjjJt 


JjJLfjuO Join 


2 Na + Clz 


2Na 


011169/1 ijxiln 


1 


| Jlpal ajloc [ 


Cl 

J 


ftgjgoJ! ftu IioilJI uVjIxoHj jVl ^iag 


B 

d 


jmi t mM oOLkkii “l 




(OH ,2 

ojuu6gjoj 

C <S»\ > 


CuO + H 2 of 

0 x 11161 doll 

^4 > 



A 





\ (dy^tuuSJV uiito- (0<vu»^\ &b& <L&W>\ “f 


2 AI + 6HCI 

najlooli 




dbjgJLSgjaasJI 


► 2 AICI 3 + 3H 2 f 

(ogjuuogJ^I ajjgl5 Cuagjajs 


bdi\ (J^ <i$ r <* \ 2u\^j cu> ~r 



J ji^Sxi 


- j Q3JUi^i a^lxir [ ■ 



- 

TliU^ 

Sqxi Jxilc 




G* 


I Q lliQ 


E} 


1 


(jil/j>»)ji£jjJI 



JfijO 


(iwa) Clo jll 


Jjso >obgj JjIodJI Ji^JI 

gu jJI ( 5 j| _pJI jUsiVl 


? 

2HgO- 

Lajjj m Jin'S! 

*(>~4) 


j> jS\ &A - \ 


2Hg + 0 2 t 

u5uuj uiojui 6 i 

( <^t »4 ) 



(>u / 0 **) jx5 pJl 
0.32 



^ jl*lj cJAxkM ^5^ c) JUuui^ - V 

? cJo1*aM £f (SmuIu 


HgO -> 

(%>♦♦) jSUiU jdSijclittQjUi^* 


2 4 6 8 10 

() iutjJI 


(>a ) jsuj u jst jb iiJiiu i*j j* 

02-Y 

Hg-r 




(jiid ) U J/l jjSj 

(%>♦♦) JSUjU 

3b>j)iaJil4l ( >»5»ijUS(02 < Hg)uVf»i04jVj 
^LuliJS^I^(02 < Hg)j£>3j£ijid^& 




C02 


JL 





gji If - \ 


bi^S <j> a»il4 ^ ^*3i\ If - V 


/pitjkttluUgjS 


jliM ^ ^LuiJi)l ejl# cju^ - r 


0^*2 (jSljltxBltf U jjk/jlyU 


£)& (jjxM -1 


0 1 fl 00 ^ 

^ ^ CliO * 

002^ 

c_L zjuJI CjIjqJJ^S 

< mi-k» i 

C ^5M^\ ) 

cult ^ 
OJLUi^l 
Ogj 


Q& CAjujJo V jliH juui^ If — ^ 


3*2iUi J*'** 4JI JjUtfAUlitt 144 Uiyth 

W ♦ w M « f w 4 V ♦ w># ♦ 


^ ^ t 0&2 Iff CJU^t - V 


Zn + 2HCI 




ZnCb + H 2 f 

CujojLo uojio CjjuojLdJI ujgif uiogjoia 

dLijglfgjOLia 


Oxj^CuljLuuuil (ij CJj^ (ilf 


lat^Qliiiliiil*^ jY / Jfildj uJm V 

uusttl jmaN ^ 4Um Jm^I 2 L 44 &I 


Jilflol! Jl^ll ^ 


? juuil [9 -\ 


(jfijjSJi dxuSi^O 



}$\jpijb\ jlill ^ dxultl - V 


j&hLA JSI^I U ykdjl^U 




oi^ixf cju^t - r 
• 

2Jl>» JMH Jfi IdJ 

gji y 


Na 2 C0 3 + 2HCI 

uljgj]6 un/n 

jOgja^aJI djjgbgjojaJI 


♦.». * 


2NaCI + H 2 O + CO 2 J 

fOgjDgjdl OJJ 9 I 6 rLo 

« 

GgjjfJI XUI 16 I 


Jilaoll jlviJl J» 


jic ujii I jin 4no jil uV/lxaHi ^oag-l 



|( ^ ) c>^ yu - \ 

NaCI +AgNOs- 

^9^ OiQfl)l 01LU 

|09JD»flJI ^ 

-►NaNOs+AgCIl 

uljJU OiOflJI OJJ 9 I 6 

fogjogioJI (^l ) 

( ^ ) ^5"^' - Y 

Mg + CuSOd — 

logjjiucLo uubill uLijji£ 

—►MgSOd+Cuj 

naxuacLoJI uLuu6 uubj 

W) 


9 uiiiguVI „3 ug^iaJI tigl In -u 


( j«ts^ ) j4^i ( Y ) ( SUflill tLjjjlS ) ja&j’I {\ ) 


-1 irr-roiA - -iiinuio: 6 

— 

O - 

(£m&- m^\ / \: iW\ j 
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i* 
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;• 

































































































































































































t$>Ml Ml uuaU 


mUI o 9 ftbU l AiH is^lw 


cJ&lSA ^UJjJb Jf ? JJ^ jli* CjteliiJ )$Aj{)UU ^yUXlUM -T 


jjJLuiSjViAJjj)^ ILIWI^V / ( Y )jakM^ 


£g£5) JUff I JUuiSi^i^ t£l£flJ 2l£>tff J4 JUjJ (£kil I 


♦ «* +* 


«UiJ«$ u£>ilill u J ( fgdl a ;liiJI AJ/*i UMtSl 

4CLia> liuai & jqJ JjQgn ybib ^i£ pgJgS 01 ** Uojl jib 


AU"-VxVxfc-j 


PjijSot**= \£1 
>0*1 T = \h** /tot** =j I i£i=u 


^jgjlvmjn u£ 4Sili)l pgJgflli *lo* y^j 


□ 


>u«iA=u 

W«» + 


40i9j 10 AJoJ ^unl A nijjiAi 


fjtjfVX»»-4»*XA-jX<Z-0 


^••-VxW-j 


l&j|jib 411 jg£JI uu cUg^ 49 jiUi isJJl tmjJI umlSI 

4u/g? A/ilJuSln Jogn on £hon ji£ igjoU pgJg* 1* 


n 


jual 0 cu'Jjiai ilu l&i jjo i 


AY-fl /I*=u/i3-j 


>LuiO -u 




Uoj I jon 4u/g£ 4)^ Jail jgiiaM JsmiJI jIjoo oK I jj 
jg\l) gj9 UMtSl jg^ ‘W** pxibai tin pgjg£ 10 * 


= g£ 


£fij£i0*-£i 


□fy&YT* = to# 


uJgfl V* i5gU/\u Jjagn ^^buu j$sJ| U KI jj 

l&> iljan 4y^ tijXnAi Jail jgjiiaJI JimiII jIjoo ljaalSI 


□ 


(>jtjS0=lit 


uljbT=j? 


4j 3jla uu pgJgf 0 



Jie'o=oxY=^x^=»tt 


159 UAU Jmgn ufljb tin J&bl qj9 tiK I jj 
j ju In jic ^JgaiaJI 411 jg£J| 41 ^ umlSI ulg910 

jg> 01 * Ail jib JiflAi ijjOoM I ■&> 


CdjilO-JJ 


J^jOl* = iu 


&jSn=)o/o)*=j[/ti=i£i 


J ji Jic uJgfl 0* Jjogn ^jb tin JgiJI QjB tiK I jj 
419^ uu4yj^l| tm%ii JaU jg^Y** ajj 9 Ji^i 
u9 JjagaJI life tm jban jlbi ilaJI jlull ajlaai umoSI 


Ji? Y ♦ ♦ = iu 


Cijb0*=J{ 


^lili T sjs9 unj 


f*jljSt = 0* /Y**=jj/i£=iil 


ar=j 


j^iY-Y/t-j/0-u 


„lj tbj#Q\ JigsU jg jiall ui J&QI Ji/wd! jl Jan uaaiM 
a Jal ^unl V* Hijj*i ;Lu ;g/n jic til^ „9 S/l J* 

iilg91 Jg^JI gj3 u ii lgl£ u1Sm«)I big lib ^ 4iili l« 


Gdi&i=< 


A 4 ♦ 

Ul*=j 


>U4iY = U 


Jie'Y* = txY* = ^xiil=*fi ^Y* = l*xY= >u=iil 



nrr-r<M 


iwnmo: 6 



4 l£nMVl uc lCvI : Jlill JclniJl tm 







2NaOH + CuS04-►Na 2 S04 + Cu ( OH )2 | 

□uuui6gjDLiz> c 111 K 1 I I uLLijif logjogioJI uLuji6 uubjJI i im^gjgja 

jogjag^l ( ^yi J^Uik ) ( 0>1U 0 >Ua ) (<$))\ ) 

(<>^Ul <J>Ua ) 


V IAa& jlfi G&JM3 ^{jb - V 


JtiMJ UUfijoldJ 

j^jVl^ibull JUttSjjJUA Lu«l)£jSj * 


tJuSxj cjun^t q^cuu c) -f 


Cu ( OH 


f ttljlitij JUuiSi (jlj Jiuj 

CuO + HzOt 


UlllajJI -> |iu6gja im 

( s>»\ ) 


* 

uubjJI oluu6I cLoJI jKi 

( ) 


^Ijw^VI ti£u£J: uj lilioJI uil^AAiJI lju 


1 m 


t 


4 k 


djjaJtSgjaaaJI 

iflAanM 




JcloJ 


==/ N 

l^J 1 

uo^n 

OJOL 3 ODlp 


1 j® c>& f£>-S 
V OmUm^ 6Sllnf 

Fe +2HCI ^VFeCb + Hz f 

ojo3 idjjgi6gjTLiaiJI uriia^ II ojaaJI ajjgl6 apgjaia 


? ^ jlfi Q&yji \& jj^V\ U - V 1 


Jfi Idjtf jojjII Jj Jjtf I Li4 


JcliuuiMV 


? 01)1^1) JbjJ-1 Jl JLuuojl JUS- CJ J^r lil* -1 


JTVI JclniJl 4£ jj*i* AJlij Iq^i uIqi tiiini/b ji ji * 

jj/gK = lon^oJI dj^gKg^jigJI ( ]Oa^+jjj^ ux^n 

ti^ 9 ;^" 8*1 j*c+j 9 ■*! 


JU JbiJI uaSU j* V JU JUJbtllSjljj ^IjUumU t 
jSjll djj^lSjjJU^II jUumU 1 




tm ti%l*"iia uliig^ lag; til^K Jjloall JImiII u9 : 
Iblbi 4xb§ Jt lo&lxsj isgfcji tii^gjJigJI ijgs 









jjiXyiSVtjIA 


jliH cjlSjJj - V 


JteAjj ii:rt Jjc ujjiL 



(§JU03- JJ9lS*\ / \ : j\j^\ 


























































^ \ &J>W 1 {^\ <&r\y> 



ut J& jUi /jml # .T ni'JUAi jbi ja I jl 

4ngl&oJI umi^I uJg3Y** «U9 jh uj;j^)I 



Qijb\»*=Jh 


>Ur»i«.Y = U 
>#«# 

£$!>♦♦♦ = ♦.Y/Y**=u/£=f* 


ningLan jl^ ,^9 jloJIjbill Xjaai ljmlSI 
uJg£» YY* jj£JI gj9 t>g£i In jic pgl Y* 


n 


oijb YY*=£ ^jiY*=f> 

j#. 1 U-Y./YY.-p/ E - u 


Imij^Jl tm ftioi Joil jgjioJI JxaaiJI jl joo llmAI * 
pgl T* cdoglon Jmgn tin ^gJgY 1 bt >jljan 


^^|u)g91 fU3jb tin J|£JI QjB gIIaM 4ngIon lh«aA| * 
ruilj V* AJnJ jiglgf 1 Un^l joo on j%£ 4i^Ai <U9 joi In jic 

V <U9 jloll jbiJI AJLnAig 

uiY=j f^S*V=i£l fillet =jj 


>Ur»iY=U 




fytjS) =i£J 


= ) xt'=dx 





1 

wvw'i 


IO 

-pVWVV^T 

K 2 H 

■'■IgA 220 


♦ =YxY»=uxfi=£ 

IjjS oJUS ciogjinJI cuijgdl <%i^g^igl YY <iingLan Jogn # 

( ^ ) Oj*j& - \ 

^H<U9 jSq tin j^aJI qj9 umiAI pgiofi 1 * aJ^ lgll 4iili)l 


MiYY=WYY»=u/£=f> 


6 jIM Om^ - V 

OJU$^ 


Av-vxt-; 



£$})Sl** -V X w = jx U = (S 
1 


I 


jliW c»>j5®o j&M «£>» - ^ 


t3d$i0 = > x0 = uxf>=£ 


jjukjStpbS hf\)3 - V 






&jIqJI fUj^lJI nipS uitt I jl cuiloaJI <tu/g£JI ajj I jJI ^9 




:uaalSI pgJgi V* ^ «uib 1* &jjB tmj jlfci 


juAS tf,\j9-\ 


j#»l*.0-V/Y* =j / i£f =u 



Cjjfe Y 




\©> 5 li>-r 



^jii = *. 0 /Y=u/£=f> 


Oa)J juiu l> eju^t - 1 


^^^SrC^-Y ■>***-' 



( ® 1 ) Ofjliki culjluuait (ij ~CJ 

jlaM <> *4 ^ 6 > 5 &T 

ju»^ i*1>J & j£ 1M*» 


( dLyJIJiLS^bjJxUjiaiS^ljjl )jiu^SfljS J2 j 


V IMij V cjyl$ ^AJtSoi t jj\ JkJ\ fc j© ^SuyCb J© 


ulLifjjj I jdidj V 


hV. 

p ): 


|I&jIjqo hju j$Z 4i^iM Jail jg jioJI JxmjJI umi^I 
ulgs a* jj£j| gj3 jjago tm ybon jsc pgJgY Y 


QijbO*=J? 


?>jijSy*=t£i 


Jj%)***=y*xo* = i£txj?=iu 


tdnglan jig* tin j$iJI gj3 u^l 

jua\ \* rug jLqJI ^jlxlll S j/^ig jjgl V J< 


oi£\*=u 


Qj^Y** = WxY* = uxj»=r 


MiY=Y/i=u/£=ji 


j^iY-T/^j/tf-u 




Pj}jS\*=i2i 


ftf»YY-f 


i3l^YY» = >» xYY=ux^=g ju»]\* = Sl\*=jliii=u 


jic ulgs A* 4 i 9 jh tin JgAJI gj9 Jogn 4ngLon umi^I 
rUUv. riij^^Ji tm 4ia£ JoiJ jg^ ¥*♦♦♦ a jjB Jx^ai j Jj 

tnmiSj AJoJ 


Y«=VxY=j 


J*r 


♦ ♦♦ = 


•A 

5“ 


Cd^O 


♦ = 


f>jtj5l*-0* /Y***=£/jni=t£l 
tftU — .O/O—Q/e-fi jjUti *.0 = )y* /!♦ =j/t£J=u 


doglao uij^ Jmgn „9 i^loll mi^gS3l aiai u^tsi 
uJg9 TT* AJgi> ;jjOqi tliiagi jic tiiiai9J AJa) jigi TT** 


Cdjfc YY» =jj 


AU*-VxY-j 


M iYY 


♦ 4 = 




f^ljS>Y=>Y»X».^=jXu=d 


J 


tm <110^ Jail jg^ V» a;jS Jxmi J it ^ijJ U| 
bill a Jaai um«a| ^jgl 1 * cdoglon jUS jiglg^ 1 * l& il joo 
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